First Report of Elm Yellows Phytoplasma Infecting Clover in China.
In the summer of 2008, phyllody and enlarged petioles resembling symptoms of phytoplasma infection were observed on clover (Trifolium repens) plants in lawns on the campus of Northwest A&F University. Typical phytoplasma-like bacteria were observed in the phloem cells when ultra-thin sections from leaf midrib tissues were examined with transmission electron microscopy. Nested PCR assays were used to verify the association of phytoplasma with the disease. Total DNA was extracted from the phloem of leaf midribs from 20 symptomatic plants and six symptomless plants using the modified CTAB method (1). Using the phytoplasma universal primer pair R16mF2/R16mR1 followed by specific primers R16F2n/R16R2 (4), PCR products of 1.4 and 1.2 kb were amplified, respectively, from symptomatic plants only. Jujube witches'-broom (JWB) and paulownia witches'-broom (PaWB) phytoplasma DNA samples served as controls and were used to study group relationships. After sequencing of the 16S rDNA fragment (GenBank Accession No. FJ436792), a BLAST search determined that the clover phytoplasma shared closest homology (99.6%) with JWB (GenBank Accession No. FJ154846) phytoplasmas compared with lesser identity (90.4%) with PaWB (GenBank Accession No. EF199937). Subsequent restriction fragment length polymorphism analysis of the PCR-amplified 1.2-kb 16S rDNA R16(1)F1/R1 fragment indicated that the phytoplasma associated with the disease belongs to subgroup 16SrV-B of the elm yellows phytoplasma group. Clover phyllody phytoplasma were previously reported to infect clover in Canada (GenBank Accession No. L33762) (3) and Italy (GenBank Accession No. X77482) (2). The phytoplasma reported here shared 86.7 and 90.0% identity with the clover phyllody phytoplasma above, respectively, much lower than that with Elm yellows phytoplasma group. To our knowledge, this is the first report of Elm yellows phytoplasma infecting clover in China. References:(1) E. Angelini et al. Vitis 40:79, 2001. (2) G. Firrao et al. Eur. J. Plant Pathol. 102:817, 1996. (3) N. A. Harrison et al. Plant Pathol. 52:147, 2003. (4) I.-M. Lee et al. Int. J. Syst. Bacteriol. 48:1153, 1998.